Purpose This scoping review explored the barriers and facilitators that influence engagement in and implementation of self-directed learning (SDL) in continuing professional development (CPD) for physicians in Canada. 
Conclusions
This scoping review identified five categories of barriers and facilitators in the literature and four key TDF domains where most factors related to behavior change of physicians and SDL developers regarding SDL programs in CPD were coded. There was a significant gap in the literature about factors that may contribute to SDL developers' capacity to design and implement SDL programs in CPD.
In recent years, there has been a shift in physicians' professional development from an approach focused on medicalcentric, individualist teaching and learning toward a broader model of continuing professional development (CPD).
1 CPD is composed of diverse educational and developmental activities that address multiple aspects of physician competencies. 1 In Canada, this shift is reflected in the CanMEDS 2015 Physician Competency Framework, 2 where learning needs relevant to advancing expertise and maintenance of competency are largely addressed through self-assessment and engagement in CPD. Given the demands for greater physician accountability, it is becoming ever more important to employ CPD strategies to enhance physician competence. 3 Self-directed learning (SDL) is a learning process considered to be one of the most appropriate strategies within CPD for physicians to remain current with new evidence and maintain their competency. 3, 4 It is defined by the Royal College of Physicians and Surgeons of Canada 5 as "activities planned to address specific needs, enhance awareness of new evidence potentially relevant to practice or enhance the quality of multiple systems." SDL is now one of the requirements set by Canadian and international professional and regulatory associations for medical board certification and maintenance of certification (MOC).
6-8 Concomitantly, it is necessary for stakeholders and developers of accredited CPD programs to incorporate more SDL initiatives into their educational activities.
The effectiveness of SDL likely depends on many factors, including learners' characteristics, external sources, and the learning environment (e.g., culture and context). [9] [10] [11] Previous studies have identified strategies addressing each of these broad factors for successful outcomes in SDL, such as dedicated time, creation of accountability, goal generation through mentorship, and external assessments. [12] [13] [14] However, to our knowledge, there is no dedicated review in the current literature that has systematically investigated and identified the barriers and facilitators to implementing and engaging in SDL in CPD for physicians in Canada, or in other settings. Such a review examining the barriers and facilitators that influence physicians' engagement in SDL may help CPD program developers design and implement successful SDL programs that integrate the CanMEDS 2015 framework and that could result in measurable and sustained changes to clinical practice. Therefore, within an overarching Supplemental digital content for this article is available at http://links.lww.com/ACADMED/A547.
Barriers and Facilitators to Self-Directed Learning in Continuing Professional Development for Physicians in Canada: A Scoping Review project assessing the scope and nature of CanMEDS-related SDL activities in CPD in Canada, we conducted this scoping review which focused on exploring the barriers and facilitators that influence physicians' engagement in, and SDL developers' design and implementation of, SDL programs in CPD in Canada.
Method

Approach
A scoping review is a type of literature review that examines the breadth, depth, and nature of a body of research. 15 While a scoping review uses a rigorous and transparent methodology to systematically identify and analyze the literature in a given area, 16 it does not synthesize quantitative findings nor does it assess the quality of the literature. 17 Rather, a scoping review aims to provide a summative map of the existing literature in a given field. The purpose of conducting a scoping review is to identify knowledge gaps, to inform research agendas, and to identify implications for policy and decision making within a multidisciplinary field where different types of study designs can be found. 18 Hence, scoping reviews are designed to investigate complex and multidisciplinary topics where evidence is still emerging. 15, 19, 20 As many studies around SDL and CPD are multidisciplinary and the study designs are varied, we selected a scoping review as the most appropriate methodology for this study. To answer our research question (see below) in a methodologically rigorous way, we followed the six-stage scoping review framework proposed by Arksey (1) identify research question; (2) identify relevant studies; (3) study selection; (4) chart data; (5) collate, summarize, and report the results; and (6) consult with an expert panel.
Identifying the research question
Within the context of the larger project addressing the scope and nature of SDL activities in CPD in Canada related to the CanMEDS 2015 Physician Competency Framework, 2 this scoping review focused on the following research question: "What are the barriers and facilitators to SDL in CPD in Canada?" Accordingly, the objective of this scoping review was to gather a comprehensive dataset detailing the current barriers and facilitators to physicians' engaging in, and SDL developers' designing and implementing, SDL programs within CPD.
Identifying relevant studies: Search strategy
From March to December 2015, we searched the electronic databases Ovid MEDLINE, PsycINFO, PubMed, EdSource, ERIC, Academic Search Complete, Engineering Village, and Web of Science Core Collection. The search query consisted of terms related to three core topic areas (SDL, physicians, CPD) and the Canadian setting. The specific search terms, which were identified through input from the research team and an experienced information scientist, are provided in Supplemental Digital Appendix 1 at http://links.lww.com/ ACADMED/A547. The search was limited to English-language, scholarly articles published from January 2005 through December 2015.
Article screening and selection
We employed a two-stage screening process to identify the articles most relevant to the research question.
Stage 1.
For the first stage of screening, three authors (D.N., K.S., C.M.) independently reviewed the titles and abstracts of the 1,364 articles identified in the database searches. The reviewers excluded all nonresearch and nonreview articles including editorials, commentaries, and letters to the editor. A total of 429 articles were excluded, and 935 articles underwent a full-text review. Articles were excluded from the dataset upon full-text review if they did not clearly draw on or comment on the processes of SDL as it pertains to CPD for physicians. Following full-text review, a total of 90 relevant articles were identified.
Stage 2. While the first stage of screening aimed to identify all the articles pertaining to SDL in CPD, the second stage further refined the dataset to reflect our specific research question. For stage 2, one reviewer (R.E.) independently reviewed the titles and abstracts of the 90 articles and an additional 9 articles identified through a manual reference list search. After this screening, 37 relevant articles underwent full-text review; of those articles, 20 were excluded (Figure 1 ). Reasons for exclusion at this stage included the following:
• article did not focus on SDL;
• article did not mention barriers to and/or facilitators of SDL;
• article was not based in the Canadian setting; or
• article did not focus on physicians and/or medical residents.
The final dataset included 17 articles. We employed a two-step analysis process to identify barriers and facilitators to SDL in CPD in Canada for physicians and SDL developers. The first step consisted of a conventional content analysis approach. 40 The second step consisted of a directed coding approach, 40 using a theoretical framework to guide the coding of the charted data from the first step.
In the first step of the analysis, we inductively generated five categories directly from the text data, reflecting the levels at which the barriers/facilitators were identified. The definitions that we employed for each of these categories are provided in Supplemental Digital Appendix 2 at http://links.lww.com/ ACADMED/A547. Next, two coders (D.J., R.E.) independently read and charted four articles according to these five categories. Extracted data were compared, and disagreements (generally consisting of misunderstanding of context) were easily resolved. Then, these coders each read and charted half the remaining articles. After this step, there remained an open question of how the barriers and facilitators at these identified levels might affect physician engagement in SDL in CPD.
In the second step of the analysis, we used the Theoretical Domains Framework (TDF) to identify the more specific behavioral factors that may act as barriers and facilitators in implementing and engaging in SDL programs in CPD. The TDF is a comprehensive framework composed of 12 domains that synthesize 128 explanatory constructs drawing on 33 psychological theories associated with clinical behavior change. 41 It has been validated as a method for assessing and identifying barriers and facilitators to program implementation. 42 To date, the TDF has been used to identify barriers and facilitators to behavior change in health care professionals, to ascertain implementation problems, and to inform the development of interventions focused on addressing identified barriers and facilitators. [43] [44] [45] [46] [47] [48] [49] [50] The potential of applying the TDF to synthesize evidence in systematic reviews and to guide the development and implementation of behavior change interventions has been previously highlighted. 50, 51 To our knowledge, this is the first use of the TDF to guide a directed coding process in a scoping review related to SDL in CPD for medical professionals.
To code the charted data, we developed a coding manual based on the 12 TDF domains 41 : knowledge; skills; social/ professional role and identity; beliefs about capabilities; beliefs about consequences; motivation and goals; memory, attention, and decision processes; environmental context and resources; social influences; emotion; behavioral regulation; and nature of the behavior. As barriers and facilitators can be perceived and experienced differently by SDL developers and physicians, we coded barriers and facilitators related to behavior change into the TDF domains according to two units of analysis: (1) SDL developer (barriers/facilitators to designing/implementing the SDL program) and (2) physician (barriers/ facilitators to using/engaging in the SDL program). We coded barriers and facilitators not related to behavior change as "non-TDF." (For the coding manual, see Supplemental Digital Appendix 2 at http://links.lww.com/ACADMED/A547.)
For quality assurance purposes, we followed Reeves and colleagues' 52 protocol for two or more independent reviewers with quality checks from a third party. Two coders (D.J., R.E.) independently coded the charted data from four articles using the coding manual, then compared charted data to resolve any discrepancies. The remaining articles were divided equally between the two coders (D.J., R.E.). Throughout the coding process, the research team (D.J., R.E., S.K.) and the expert in using the TDF (J.P.) met frequently to review and discuss the results. We determined the key TDF domains based on the numbers of times barriers and facilitators were coded under each domain. Guided by qualitative research studies using the TDF as the basis for analysis, 53, 54 we also identified the most frequently cited barriers and facilitators in the articles to better illustrate the relevance of each domain.
Consulting with an expert panel
Members of the research team overseeing the overarching project-experts in CPD (K.S., F.L., S.K.), scoping review methodology (S.K.), and using the TDF (J.P.)-were involved in the ongoing consultation for this study.
Results
Characteristics of included studies
All 17 articles 1,22-37 included in this review originated from Canada and focused on physicians. Less than 4 articles were published each year between 2005 and 2015. The majority of the articles were classified as empirical research (n = 9; 52.9%), with the remaining articles classified as reviews (n = 8; 47.1%). Among empirical research articles, more than half (n = 5) employed a mixed-methods analysis of some type of qualitative data (e.g., interviews) combined with quantitative results (e.g., quantitative measurement of intention to participate in a CPD program 32 ). Table 1 summarizes the characteristics and publication sources of the included articles.
Barriers and facilitators to SDL in CPD for physicians and SDL developers in Canada
Inductive categories. Five categories of barriers and facilitators were generated through a conventional content analysis, 40 focusing on the levels at which the barriers/facilitators are perceived to occur: individual, program, technological, environmental, and workplace/ organizational. Individual barriers (n = 14; 82.3%) and program facilitators (n = 12; 70.6%) were coded in most articles. Supplemental Digital Appendix 3 (available at http://links.lww.com/ ACADMED/A547) shows the number of articles reporting barriers and facilitators in each inductively generated category (eTable1) as well as complete lists of barriers and facilitators reported in the dataset by category (eTables 2 and 3).
TDF domains.
In the second step of analysis, the charted barriers and facilitators were coded according to the 12 TDF domains and identified as barriers/facilitators to the behavior of physicians or SDL developers. Table 2 reports the number of times barriers and facilitators were coded in each domain for SDL developers and for physicians, as well as the number of articles in which each domain was coded.
In total, the barriers and facilitators were coded 318 times in the 17 articles: Barriers were coded 133 times (41.8%), and facilitators were coded 185 times (58.2%). They were most frequently coded in the environmental context and resources domain (86 times, 27.0%), followed by the social influences (73 times, 23.0%), beliefs about consequences (28 times, 8.8%), and behavioral regulation (22 times, 6.9%) domains.
Barriers and facilitators potentially influencing the behavior of SDL developers were coded only 28 times (8.8%). In contrast, barriers and facilitators that may influence the behavior of physicians were coded 290 times (91.2%). Supplemental Digital Appendix 4 (available at http:// links.lww.com/ACADMED/A547) provides the complete list of barriers and facilitators coded in each TDF domain by SDL developer or physician.
Barriers and facilitators in the most frequently coded TDF domains
As reported above, our analysis using the TDF highlighted four key domains in which 65.7% of all barriers and facilitators identified in the articles were coded: environmental context and resources (27.0%), social influences (23.0%), beliefs about consequences (8.8%), and behavioral regulation (6.9%). Table 3 reports the specific barriers and facilitators that potentially influence the behavior change of physicians taking part in SDL programs in CPD by the four key domains as well as the frequency of their mention in the articles. Barriers and facilitators that may affect physician behavior were most frequently coded in the environmental context and resources domain, followed by the social influences domain. On the basis of these findings, the highest number of barriers was reported in the environmental context and resources domain; these included time constraints, limited access to tools/programs, competing demands/ interests, cost, technological problems, and lack of faculty with expertise and experience in team training. The highest number of facilitators was reported in the social influences domain; these included teamwork/collaborative work/interactivity/networking; helpful facilitators, experts, and presenters; managerial and peer enthusiasm/ recommendation from college; peer-topeer training; and administrative and organizational support for SDL. expertise Below, we will explore the barriers and facilitators in these domains in further detail. In addition, we will explore those coded in the emotions domain, which was not distinguished as a key domain, to bring attention to this rarely explored aspect of barriers and facilitators to physician behavior change.
For physicians, environmental context and resources was the most frequently coded domain. Within this domain, the most frequently cited barrier for physicians was time constraints, which is a commonly reported barrier amongst physicians. 55 This is particularly pertinent to implementers of SDL programs as physicians' time constraints seemed to be the top factor hindering their engagement in SDL. Limited access to tools and programs was also frequently reported as a barrier. Conversely, in the same domain, the most frequently reported facilitator was tools and resources provided by SDL programs. Some examples described in the articles were structured tools that acted as a catalyst to encourage reflection on one's current practice, 36 tools to Other non-TDF 24 (7.5) 9 (52.9) appraise the relevance of information to one's practice, 23 and handout materials and resources. 26, 31 In social influences, the second most frequently coded domain, medicine's on-the-job learning culture, was the most cited barrier for physicians and was reported in articles studying feedback. For example, Watling 28 argued that "medicine's on-the-job learning culture creates barriers that may foil the efforts of even the most well-intentioned and well-informed of educators to provide meaningful feedback." Sargeant et al, 27 in a study looking at directed selfassessment and feedback, also suggested professional culture as a barrier to SDL. However, a deeper understanding of what this culture constitutes and how it acts as a barrier to the behavior of physicians in regard to engaging in SDL is still underdeveloped. The most frequently reported facilitator of SDL for physicians in the social influences domain was teamwork, collaborative work, interactivity, and networking in the SDL program. For example, Armson et al 36 found that "supportive colleagues enhance the reflective opportunities through gap identification, benchmarking of knowledge, skills and practice, and access to alternative perspectives." MacCarthy et al, 22 in their study evaluating a peer-to-peer continuing education program for family physicians, observed that the physicians found networking and sharing of information useful.
Within beliefs about consequences, the third most frequently coded domain, the factor most often reported for physicians both as a facilitator and a barrier was perception of the content of the SDL program. Physicians were more favorable toward the SDL program if they perceived the content to be useful and relevant to their clinical practice, 22, 26, 32 but they were less likely to engage in the SDL program if they judged the content to be irrelevant to them. 23, 25 It was also found that SDL activities resulting in a demonstrated improvement of medical practice encouraged physicians to engage in the program. 22, 26, 32 In behavioral regulation, the fourth most frequently coded domain, most of the reported barriers and facilitators to SDL for physicians were, as in the social influences domain, related to feedback. In three studies, negative feedback was reported as a barrier for physicians to engage in the SDL program. 1, 24, 27 Moreover, a number of studies identified the perceived accuracy and credibility of the feedback as facilitators for physicians to adopt the given feedback. 1, 27, 28, 30 Barriers for physicians to engage in feedback were also coded in the emotions domain (see Supplemental Digital Appendix 4 at http://links.lww.com/ ACADMED/A547). In particular, Eva et al 30 explored the factors influencing responsiveness to feedback. They found that the fear of appearing incompetent or not knowledgeable was a factor that acted both as a barrier and a facilitator to the behavior of the learner: The "ramifications of appearing incompetent" hindered physicians' ability to ask for feedback, but some physicians indicated that "fear of appearing not to know is a motivational factor" in engaging in the SDL program. 30 Additionally, Sargeant et al 27 identified emotion as a theme that is "inherent within the processes of reconciling, assimilating, accepting, and using external feedback"; for example, they argued that "feedback inconsistent with self-perceptions could evoke strong negative feelings that interfere with its assimilation and acceptance."
For SDL developers, barriers and facilitators affecting behavior toward implementing an SDL program were most frequently coded in the environmental context and resources domain. Barriers such as financial constraints, limited human resources/ high staff turnover, and lack of or insufficient infrastructure seemed to be potential hindrances to implementing an SDL program. 33 In contrast, dedicated staff, support, and resources seemed to be a potential facilitator to successful implementation. 33 It is critical to note that the TDF domains that we did not discuss in detail in this review may well be relevant. The factors in those domains may be underidentified within the current literature as important behavior change factors amongst physicians and SDL developers. In this review, we determined the key TDF domains according to the frequencies of coded barriers and facilitators in the 17 included articles, based on previous studies applying the TDF framework in data analyses. 51, 53, 54 However, as the frequencies are simply counts of the number of times the identified barriers and facilitators were reported in the included articles, they are a function of the methods used to collect the data from the source articles; therefore, frequency itself does not imply importance. More qualitative research is needed to probe the factors in the domains not discussed in this study.
On the basis of this scoping review's results, barriers and facilitators that potentially affect the behavior of physicians in engaging in SDL were reported more than 10 times more frequently than those that may affect the behavior of SDL developers in implementing SDL programs. Most of the literature was focused on the physician (the target of the SDL programs) to the detriment of a concerted analysis of external factors such as design, process, and faculty development around SDL in CPD. Furthermore, there appears to be a paucity of studies exploring the factors that might contribute to the behavior change of SDL developers in successfully implementing SDL programs. As successful implementation of SDL programs not only depends on the factors affecting the intervention target (i.e., the physician) but also on the factors affecting the developers and deliverers of SDL activities, future studies should be mindful of the different elements that can potentially hinder or facilitate the entire spectrum of SDL programs, from development and delivery through to receipt and enactment. We suggest that for the best results in physician engagement in SDL in CPD and, ultimately, for measurable changes to clinical practice, the different activities, programs, and systems within CPD need to be aligned with each other and function in collaboration. 56 Thus, it is essential to address the gaps in the knowledge of factors related to physicians' engagement in and SDL developers' implementation of SDL activities, not only to improve the implementation of SDL programs in CPD and to encourage physicians to engage in them but also to improve the alignment of CPD programs with relevant practice needs and contexts. We believe that addressing these gaps in knowledge could also contribute to improvement of other aspects of CPD, such as MOC programs.
Finally, to our knowledge, the present study is a first effort in scoping the barriers and facilitators to physicians' engagement in SDL in CPD and barriers and facilitators to SDL developers' implementation of SDL programs in CPD, as they are represented in the Canadian literature. Furthermore, we developed an innovative two-step analysis process of conventional content analysis followed by TDF-guided directed coding, which is the first of its kind in a scoping review related to SDL in CPD for medical professionals. This process allowed us to gain a deep and granular insight into the barriers and facilitators to physicians' behavior change related to SDL contained in our dataset. The application of the TDF in the analysis enabled the identification of the key TDF domains, in which the barriers and facilitators in the literature were most frequently coded. As the TDF has been validated as a method to assess and identify factors implicated in implementation science, 42 the findings of this scoping review can inform future intervention development. Domains in the TDF can be explicitly linked to specific strategies and behavior change techniques that are designed and evidenced to affect behavior change, 42,49-51 thus providing guidance on specifically what to target, and how, in a future medical education intervention. The barriers identified can be addressed by designing interventions that are better fit for purpose, employing the most feasibly delivered, appropriate, and evidenced behavior change techniques. A further strength of using the TDF is its provision of a shared terminology for categorizing barriers and facilitators, which provides the capacity to develop a cumulative evidence base in this literature rather than relying on the ad hoc development of overlapping concepts in individual studies.
Limitations
There are several limitations in this scoping review that may limit the interpretation of the results. Our search strategy was limited to articles published in English and to scholarly articles. (The gray literature was excluded because of time and funding constraints.) The relatively small number of included articles may have been due to the scarcity of studies that explicitly looked at barriers and facilitators to physicians' engagement in SDL in CPD and/or to SDL developers' implementation of SDL programs in CPD in Canada. Although the search was limited to literature in the Canadian setting, we believe that the methodological rigor in our scoping review process enables the conceptual generalizability and transferability of our findings, 57 meaning that our findings may be pertinent and can inform SDL developer activity in CPD for physicians in other contexts. In regard to some of the main limitations with using the TDF, as previously identified in the literature, 58 the time-consuming nature and the resource intensiveness of the process were the most challenging aspects. Additionally, it was also challenging to develop a clear interrater understanding of the domains and the associated constructs (i.e., barriers and facilitators) for each domain. Several consultations with a content expert (J.P.) were necessary to ensure sound operationalization of the TDF, adding to the time-intensive nature of our methodology.
Conclusion
In conclusion, this scoping review identified barriers and facilitators to physicians' engagement in SDL activities in CPD and SDL developers' design and implementation of SDL programs in CPD in Canada. In particular, we found that the barriers and facilitators were most frequently coded in four TDF domains: environmental context and resources, social influences, beliefs about consequences, and behavioral regulation. The facilitators and barriers in these domains-such as physicians' time constraints, access to tools, teamwork and collaborative work, and perception of the content of the SDL programdemonstrate the variety of factors that can influence physician engagement in SDL in CPD. Our findings also illustrate the importance of taking note of barriers and facilitators perceived to occur at different levels (i.e., individual, program, technological, environmental, and workplace/organizational) and, further, how these factors may influence physicians' engagement in SDL activities and SDL developers' design and implementation of SDL programs in CPD. We suggest that the aforementioned factors that affect physicians and SDL developers at individual and external levels should be considered and addressed in order to enable the achievement of the best possible outcomes. Furthermore, given the knowledge gap in the literature around barriers and facilitators experienced by SDL developers, future studies should consider looking into the external factors that may influence SDL developers' capacity to design and implement effective SDL programs in CPD.
